The lichen flora from "Cazorla, Segura and Las Villas" mountains (SE Spain)" was investigated. A total number of 125 genera and 497 species were reported. 2 ) and the highest number of cyanophyllous species (45 to 65 per km 2 ). Epiphytic lichen flora is different in humid and drier Pinus nigra forests. The major epiphytic diversity was located on bark of Q. faginea and Q. rotundifolia in well-preserved forests. Most terricolous species grew upper 1650 m altitude. Finally the majority of saxicolous lichens were found on vertical exposed rocks, in humid conditions, at altitudes from 1550 up to 1750 m. The lichen flora of the survey area is characterized by the high incidence of boreal-montane and temperate-oceanic element in epiphytic lichens and temperate-continental element in saxicolous and terricolous lichens.
Introduction
Since 1978, when the UNESCO declared the first Biosphere Reserve, 440 regions of 97 countries have been added in order to develop an International Network of Reserves. In Spain, 26 reserves include the most important natural ecosystems with great biological diversity and natural features of exceptional scientific interest. "Cazorla, Segura and Las Villas" mountains were declared as an UNESCO Biosphere Reserve on 1983. This area is located in SE Spain (Jaén prov.), inside the Betic Mountains. The zone is characterized by a diverse landscape including high calcareous mountains covered by black pine forests, small mountains with olive grove, humid valleys with deciduous oak, numerous ravines and canyons with holm oak forests, and stony slopes covered of junipers formations. In spite of the geographic location within the Mediterranean Region, the abundance of rainfall (> 1000 mm) allows the existence of a great leafiness.
Historically, the first studies about the lichen species were published by Moreno et al (1987) , who investigated the epiphytic lichens of "river Madera". Later, Aragón & Rico (1997) studied the macrolichens of "Sierra de Segura". However, most regions within the Reserve have been poorly investigated and only a few data were added into a greater taxonomic context (e.g. Degelius, 1954; Aragón & Otálora, 2004; Aragón & Sarrión 2003; Aragón et al. 2004 Aragón et al. , 2005 Sarrión et al. , 2003 . These reserchs resulted in 217 species cited in this area. The present study has provided new information about the lichens of "Cazorla, Segura and Las Villas mountains" Reserve. In the list of taxa, the abundance of each species is indicated and the number of localities where the taxa appeared are included between brackets. Abbreviations of substrata and altitudinal rank are added. Before the name of the species, first provincial records are pointed with (*). Wirth (1995) and Hafellner & Türk (2001) were followed in the nomenclatural aspects, except for the most recently monographied taxa. Habit abbreviations are shown in table 1.
Collection sites arranged by vegetation types
1-From 540 up to 1200 m altitude (mesomediterranean belt, about 35% of the territory). The vascular vegetation is represented on the lower slopes by pine plantations: aleppo pine (Pinus halepensis) (4, 5, 12, 18, 41, 51) and maritime pine (P. pinaster) (1, 2, 10, 19, 32) . Both pines have been used for silvicultural plantation. Therefore there are extensive areas covered by Olea europaea growing (5, 12). Oaks-holm forests are also common and cover large extensions in deep ravines. The more humid areas are enriched with Quercus faginea, Buxus sempervirens and Arbutus unedo (28, 38, 39) . In drier localities, the landscape structure is composed by Quercus coccifera, Quercus rotundifolia, Rhamnus lycioides, Rosmarinus officinalis and Lavandula latifolia (13, 17, 20, 23, 27, 54) . When these forests have been degraded, dense shrublands (Rosmarinus, Lavanda, Thymus) spread (29, 47).
2-From 1200 to 1650 m altitude (supramediterranean belt, over 65% of the territory). One of the most relevant relictics forests are Quercus faginea formations. Halfway through the XVIII century, these forests occuped a larger area of land (50% of the trees were Q. faginea). Although, between 1770 and 1800 m, the forested area was drastically reduced due to wood extraction for the naval industry and several forests fires (nowadays, less than 3.6% of the trees are Q. faginea). (Valle et al. 1989) . Currently, they occur in very humid slopes and shady placed in the supramediterranean belt (6, 8, 30) . This old-growth stand presents a canopy layer almost exclusively composed of Quercus faginea, but enriched under more humid conditions with other tree species, such as Acer granatense, A. monspessulanum, Corylus avellana, Fraxinus angustifolia and Ulmus glabra. Results of the historical silvicultural facilitation, Pinus nigra forests cover vast areas of potentially Quercus faginea forests. Two type of black pine formation were studied for the lichenological point of view. A) Dense pine forests growing in valleys with humid conditions (Pm > 1.000 mm annual). The canopy layer is enriched by Corylus avellana, Quercus faginea, Ilex aquifolium, Taxus baccata, Acer granatense, A. monspessulanum, Sorbus aria and Pteridium aquilinum (9, 16, 24, 45, 49) . B) Open pine forests growing on potentially area of Quercus rotundifolia forests, in stony hillsides with drier conditions (P< 850 mm) (7, 14, 15, 25, 42, 48, 50 40, 43). Forest structure in more xeric conditions is dominated by junipers (Juniperus phoenicea and J. oxycedrus) on stony ground (52, 53, 56) . Pyrenean oak (Quercus pyrenaica) forests occur on siliceous substrate, in humid supramediterranean belt. Finally, in the study area exist few populations growing on sandy sediment called "Facies de Utrillas". In this case, Quercus pyrenaica, Pinus pinaster, P. nigra, Quercus faginea, Sorbus aria and S. torminalis form the canopy (30).
3-From 1650 to 2100 m altitude (oromediterranean belt) (5% of the total area). Open pine black forests cover extensive areas of these high calcareous mountains. Ancients Pinus nigra are almost the only species that form the canopy of these forests (34, 35, 36, 44 Collema tenax (Sw. (Moreno & Egea 1991) . However, in the studied area, the species occurs in subhumid to humid conditions of the meso-to supramediterranean belts. C) Shaded vertical and slope surface of calcareous blocks in humid areas inside forests. Some species in this habit were: Leptogium cretaceum, L. diffractum, L. massiliense, Placynthium asperellum, P. hungaricum, P. nigrum, P. tremniacum and Zahlbrucknerella calcarea.
EPIPHYTIC LICHENS -the most characteristic species in dense forests stands (Quercus faginea, Q. rotundifolia) were cyanolichens (see list of species). Besides, Agonimia allobata, A. octospora, A. opuntiella, Macentina dictyospora, Psoroglaena stigonemoides and Verrucaria sorbinea were most frequent among mosses or on rough-bark found below mosses. In old-growth trees (up to 300 years old), were also frequent crustose lichens growing on fissure bark, such as Bacidia circumspecta, B. igniarii, Biatorella microhaema, B. ochrophora, Melaspilea urceolata, Sclerophora nivea, Strangospora deplanata and S. moriformis. In contrast, epiphytic lichens diversity in open oak-holm stands which are located in stony hillsides in drier conditions, were less abundant than in dense forest. In adition, cyanolichens were absent or only few species with small thalli appear (Collema occultatum, Leptogium subtile, L. teretiusculum). (Table 2) . Crustose lichens such as the genera Buellia, Caloplaca, Lecanora, Rinodina and foliose genera (Physcia, Physconia and Xanthoria) were common under these conditions. Pine forests were a special habit for epiphytic lichens. Supramediterranean Pinus nigra forests cover vast areas of potentially Quercus faginea forests. The pine forests with a dense cover are located in humid valleys and the tree canopy layer is dominated by P. nigra, Acer granatense, A. monspessulanum, Corylus avellana and Ilex aquifolium. The microclimatic conditions allow the existence of a great epiphytic diversity, up to 90 of the total species were collected on bark or lignum of Pinus nigra. The mazaediate lichens and calicioid fungi (Calicium, Chaenotheca, Cyphelium and Mycocalicium), Bryoria sp. pl, Imshaugia aleurites, Hypogymnia sp. pl., Lecidea hypopta, Ochrolechia sp. pl. and Tuckermannopsis chlorophylla were locally abundant over the north side of the tree trunks. The major species on tree bases were Cladonia glauca, C. ramulosa, C. subulata, C. squamosa, Hypocenomyce antracophila, Micarea denigrata and M. prasina. All of them were restricted to the moister habit of pine forests. However, epiphytic lichen diversity declined considerably in open Pinus nigra plantations covered the potentially area of Quercus rotundifolia forests (drier and sunny conditions) (Table 3) . Calicioid taxa were absent and the most abundant species on the tree bases were Cladonia fimbriata, Hypocenomyce scalaris, Placynthiella icmalea and Trapeliopsis flexuosa, which are widespread and indifferent to specific climatic conditions. TERRICOLOUS LICHENS -terricolous lichens grow in a wide altitudinal range, however, the greatest diversity occurs in humid conditions upper 1650 m alt. Under these extreme climatic conditions (annual temperature average to 6°C), pine black formations form low-density stands and the scrub layer are dominated by cushion chamaephytes and creeping mats. Thirty-nine lichen taxa, mostly of them with squamulose biotipe, have been found on erosion and pastured soils. Buellia epigea, Catapyrenium daedaleum, Bilimbia lobulata, Placidium rufescens, Psora decipiens, P. globifera, Toninia sedifolia and the vagrant Aspicilia hispida were common in open grassland areas. Catapyrenium cinereum, Collema tenax, Endo-carpon pusillum, Involucropyrenium waltheri, Placidium squamulosum and Toninia opuntioides occurs rank and growing on exposed soils upper 1740 m altitude were found. The mediterranean element (13%) mainly appears in the mesomediterranean belt.
